	Joint Video Team (JVT) of ISO/IEC MPEG & ITU-T VCEG

(ISO/IEC JTC1/SC29/WG11 and ITU-T SG16 Q.6)

3rd Meeting: Fairfax, Virginia, USA, 6-10 May, 2002
	Document:  JVT-C040
Filename: JVT-C040.doc


	Title:
	Adaptive motion interpolation on MB basis

	Status:
	Input Document to JVT

	Purpose:
	Proposal

	Author(s) or
Contact(s):
	Kei-ichi Chono and Yoshihiro Miyamoto
NEC Multimedia Laboratories,
4-1-1 Miyazaki Miyamae Kawasaki,
216-8555 JAPAN
	
Tel:
Email:
	+81 44 856 8141

chono@dsp.cl.nec.co.jp miyamoto@dsp.cl.nec.co.jp


	Source:
	NEC


_____________________________
1. Overview

Many experts have shown an interest in the adaptive interpolation method, estimating　and transmitting 6-tap filter-coefficients per picture [1][2]. To consider non-stationary statistical properties of video signals, this adaptive interpolation scheme seems to be beneficial. 
However, the adaptive interpolation method requires a large amount of computation: estimating the filter-coefficients at encoder, 32-bit accuracy interpolation at decoder [1].   
In this contribution, MB basis Adaptive Interpolation Filter(MBAIF) and its coding efficiency are presented. MBAIF is a given set selection in pre-calculated filter-coefficients with 16-bit accuracy.  The additional complexity, by switching the filter-coefficients in MBAIF, is low enough compared to JM14 decoder’s. 

2. MB basis Adaptive Interpolation Filter (MBAIF)

In this section, the filter-selection in pre-calculated filter-coefficients, the transmission of the filter-coefficients and the change of determining the boundary strength (BS) in loop-filter are shown.

2.1 Filter-selection in pre-calculated filter-coefficients
JM14 interpolates fractional-pixels by two successive interpolations with two different interpolation filters. First interpolation filter is a symmetric 6-tap non-adaptive filter for producing 2:1 resolution. Second one is a symmetric non-adaptive bilinear-filter for producing 4:1 resolution (Fig 1).
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Fig 1:
Interpolation process for 1/4-pixcel resolution
In MBAIF, non-symmetric 6-tap interpolation filters are used for Filter 1. Filter 2 is the exactly same as the filter used in JM14.  Non-symmetric 6-tap interpolation filters are shown in Table 1. NSAIF(i) denotes a non-symmetric filter that is adapted on MB.
Table 1: Filter 1 of the JM14 and MBAIF.  NSAIF(i) denotes a non-symmetric filter that is adapted on MB basis
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Coeffients

JM14

(1, -5, 20, 20, -5, 1)/32

MBAIF

NSAIF(1) (1, -5, 20, 20, -5, 1)/32

NSAIF(2) (2, -8, 29, 12, -4, 1)/32

NSAIF(3) (1, -4, 12, 29, -8, 2)/32

NSAIF(4) (1, -5, 27, 12, -4, 1)/32

NSAIF(5) (1, -4, 12, 27, -5, 1)/32


In our experiments, the following steps are used to select the best NSAIF and its vector for current coding MB. However, it is an encoder issue to find the best NSAIF and its vector set.

1. Best full-pixel vectors are estimated.

2. Then, prediction errors and fractional pixel vectors are calculated in each NSAIF. 

3. NSAIF(i) and its vector, with minimum 
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 described in (1), are used for current MB prediction.
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, where 
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 is a number corresponding to the coefficients NSAIF(i), 
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 is reconstructed video signal with filter-coefficients 
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 is a parameter weighting the number of bits.

The vector prediction does not consider NSAIF’s difference because the calculated vector difference between NSAIF(i) and NSAIF(j) is less than Integer. Therefore, MBAIF do not need a change for vector prediction.

The best 
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 is transmitted as described in next sub-section.

2.2 Transmission of the filter-coefficients
We think that the coding efficiency of Adaptive Interpolation Filter(AIF) depends on the property of video signal. Therefore, the usage of MBAIF is signaled in PTYPE.  The additional PTYPE 7 and 8 are shown:

PTYPE

Code_number =7:
AIF picture with prediction from the most recent decoded picture only. For this mode information of selected interpolation filter_number must be signalled for each macroblock

Code_number =8:
AIF picture with possibility of prediction from more than one previous decoded picture.  For this mode information reference picture for prediction and information of selected interpolation filter_number must be signaled for each macroblock.
When AIF is signaled in PTYPE, filter_number is also signaled in each MB to interpolate fractional pixels with suitable filter-coefficients at decoder. The coding rule for filter_number is same as the ref_frame’s. Code_number corresponding to NSAIF(i) is transmitted as shown in Fig2.

Code to NSAIF filter_number

Code

Interpolation filter-coefficients

0

NSAIF(1)

1

NSAIF(2)

2

NSAIF(3) 

3

NSAIF(4)
4

NSAIF(5)
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Fig2: MB syntax diagram for proposed method
In our experiment, filter-coefficients NSAIF(i) has fixed value between encoder and decoder as shown in Table 1. However, it is possible to use filter-coefficients with unfixed value when filter-coefficients values are also signaled per picture or GOP.

2.3 Change of determining Boundary Strength(BS) in loop-filter
The determination of loop-filter's BS is changed by MBAIF because the NSAIF difference over block boundary affects the prediction error’s continuity. The change is not complicated as described in Fig 3. 
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Fig 3: Modified flow chart for determining the boundary strength (Bs), for the block boundary between two neighboring blocks p and q, where Fil(p) means the interpolation filter of p, Ref(p) means the reference frame of p and V(p) means motion vector of p.
3.Experimental result

3.1 Test sequences and coding conditions

Test sequences are shown in Table 1.

Table 1: Test sequence
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10

300

Foreman
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400

News

QCIF

10

300

Silent

QCIF

15

300

Paris

CIF

15

300

Mobile
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300

Tempete

CIF

30
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The coding conditions are: 16 pixel search range, RestrictSearchRange set to two, Use Hadamard set to on, quarter pixel-motion, UVLC in entropy coding, RD optimization set to on, no B-picture. The number of multiple reference frame set to 1 and/or 5.

 And JM14 is improved to support the loop filter described in WD2.0.
3.2 Results
MBAIF’s coding gain compared to JM14 is following:

1 reference:

· MBAIF leads to average gain 0.22[dB], and up to 0.46[dB], at QP=8-14
· MBAIF leads to average gain 0.06[dB], and up to 0.33[dB], at QP=16-24

5reference:

· MBAIF leads to average gain 0.24[dB], and up to 0.53[dB], at QP=8-14
· MBAIF leads to average gain 0.04[dB], and up to 0.27[dB], at QP=16-24

The avsnr4-results, rate-distortion curves and decoding time comparison are attached.  
4. Conclusion

Experimental results show three facts: First fact is that MBAIF’s gain leads up to 0.53[dB] at high bit-rate, second one is that MBAIF with 1 reference leads to a gain compare to JM14 with 5 reference in Container and News, Third one is that the complexity of the interpolation is not significantly increased and half of 1/8 pixel MC’s.

Considering these results, we propose:

· Adoption of the MBAIF coding in JM and syntax changes to obtain further more coding gain
· Syntax changes described in 2.2 to obtain further more coding gain with low complexity increase
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Complexity comparison

Evaluation condition is: Pentium4 1.7GHz, 512MB memory, Microsoft Windows2000, 

and Intel VTune5 with 1msec sampling rate.
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Sheet1

		Container QCIF   10fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				8		97.42		41.74		16		100.84		41.72		16		100.5		41.75		16		105.76		41.72

				10		68.84		40.22		20		71.76		40.2		20		71.32		40.21		20		75.54		40.2

				12		48.37		38.79		24		50.53		38.77		24		50.33		38.77		24		53.35		38.75

				14		33.58		37.42		28		35.18		37.39		28		35.02		37.37		28		37.31		37.37

		Foreman QCIF   10fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				8		234.97		41.53		16		242.47		41.51		16		252.75		41.45		16		260.43		41.44

				10		178.87		39.92		20		185.15		39.92		20		192.94		39.86		20		198.4		39.85

				12		135.12		38.45		24		140.12		38.42		24		146.12		38.36		24		149.78		38.36

				14		102.96		37.01		28		106.34		36.98		28		110.26		36.93		28		112.68		36.91

		News QCIF   10fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				8		120.53		42.76		16		124.55		42.75		16		121.38		42.75		16		125.56		42.74

				10		95.84		41.24		20		99.17		41.19		20		96.68		41.21		20		100.13		41.16

				12		76.36		39.8		24		78.84		39.75		24		76.81		39.79		24		79.69		39.74

				14		60.38		38.36		28		62.04		38.28		28		60.95		38.33		28		62.52		38.27

		Sielnt QCIF   15fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				8		158.59		42		16		160.39		41.96		16		164.26		41.92		16		166.2		41.91

				10		125.3		40.39		20		126.36		40.36		20		129.92		40.33		20		131.05		40.3

				12		99.18		38.88		24		99.61		38.85		24		102.9		38.82		24		103.21		38.78

				14		78.62		37.3		28		78.61		37.28		28		81.41		37.25		28		81.39		37.24

		Paris    CIF   15fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				8		878.33		41.59		16		892.47		41.56		16		891.99		41.59		16		908.46		41.57

				10		689.54		40.07		20		701.33		40.05		20		701.62		40.06		20		714.38		40.05

				12		546.35		38.55		24		556.09		38.52		24		556.77		38.54		24		566.67		38.51

				14		430.01		37.05		28		436.69		37.02		28		438.59		37.02		28		446.23		37.03

		Mobile    CIF   30fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				8		4593.29		40.9		16		4931.32		40.86		16		5293.76		40.79		16		5628.64		40.77

				10		3557.57		39.14		20		3837.66		39.11		20		4138.5		39.01		20		4422.75		39

				12		2734.66		37.45		24		2960.69		37.42		24		3209.94		37.29		24		3445.93		37.3

				14		2060.89		35.78		28		2238.49		35.74		28		2438.66		35.6		28		2630.79		35.6

		Tempete    CIF   30fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				8		3833.06		41.44		16		3989.28		41.43		16		4276.15		41.33		16		4424.96		41.32

				10		2928.56		39.79		20		3054.95		39.77		20		3289.67		39.66		20		3412.59		39.64

				12		2225.79		38.19		24		2324.71		38.17		24		2516.43		38.04		24		2616.24		38.02

				14		1659.82		36.61		28		1731.9		36.59		28		1888.77		36.44		28		1963.64		36.43
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		Container QCIF   10fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				16		23.94		36.07		16		24.69		36.03		16		24.77		36.02		16		26.27		36.02

				20		13.99		33.54		20		14.06		33.5		20		14.18		33.47		20		14.37		33.43

				24		8.68		30.88		24		8.38		30.8		24		8.54		30.8		24		8.24		30.77

				28		5.16		28.13		28		4.91		28.08		28		5.01		28.1		28		4.82		28.07

		Foreman QCIF   10fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				16		77.13		35.63		16		78.04		35.58		16		81.58		35.53		16		82.27		35.47

				20		46.58		33.15		20		46.14		33.09		20		48.23		33.04		20		47.28		32.94

				24		28.98		30.84		24		27.88		30.72		24		29.24		30.73		24		28.15		30.61

				28		18.38		28.41		28		17.52		28.39		28		18.32		28.31		28		17.33		28.22

		News QCIF   10fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				16		47.31		36.88		16		48.27		36.83		16		47.56		36.85		16		48.64		36.78

				20		30.1		34.01		20		30.17		33.94		20		30.22		33.96		20		30.36		33.88

				24		18.72		31.25		24		18.28		31.11		24		18.52		31.17		24		18.24		31.08

				28		11.04		28.28		28		10.85		28.2		28		10.96		28.25		28		10.65		28.16

		Sielnt QCIF   15fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				16		61.18		35.87		16		60.8		35.83		16		63.32		35.78		16		62.73		35.76

				20		38.04		33.17		20		37.23		33.14		20		39.13		33.08		20		38.49		33.07

				24		22.35		30.67		24		21.81		30.66		24		22.78		30.59		24		22.41		30.58

				28		12.48		28.11		28		12.2		28.13		28		12.5		28.01		28		12.3		28.04

		Paris    CIF   15fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				16		331.48		35.55		16		336.73		35.52		16		339.02		35.51		16		344.06		35.52

				20		197.83		32.68		20		199.97		32.64		20		201.89		32.61		20		204.93		32.57

				24		113.05		29.9		24		112.55		29.84		24		115.57		29.81		24		114.92		29.76

				28		62		27		28		61.02		26.96		28		62.67		26.93		28		61.24		26.9

		Mobile    CIF   30fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				16		1496.38		34.07		16		1627.21		34.02		16		1785.3		33.85		16		1937.3		33.85

				20		795.58		30.98		20		846.24		30.87		20		941.75		30.64		20		1021.05		30.59

				24		425.29		28.16		24		425.43		27.97		24		468.46		27.65		24		488.54		27.52

				28		252.83		25.32		28		238.85		25.17		28		254.95		24.78		28		245.28		24.58

		Tempete    CIF   30fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				16		1196.84		35.03		16		1244.23		34.98		16		1369.3		34.82		16		1422.64		34.79

				20		626.36		32.13		20		634.01		32.05		20		711.01		31.82		20		727.23		31.76

				24		329.68		29.46		24		320.09		29.37		24		357.89		29.06		24		351.94		28.98

				28		182.05		26.76		28		172.34		26.7		28		186.77		26.4		28		177.29		26.34
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Sheet1

		Container QCIF   10fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				8		97.42		41.74		16		100.84		41.72		16		100.5		41.75		16		105.76		41.72

				10		68.84		40.22		20		71.76		40.2		20		71.32		40.21		20		75.54		40.2

				12		48.37		38.79		24		50.53		38.77		24		50.33		38.77		24		53.35		38.75

				14		33.58		37.42		28		35.18		37.39		28		35.02		37.37		28		37.31		37.37

		Foreman QCIF   10fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				8		234.97		41.53		16		242.47		41.51		16		252.75		41.45		16		260.43		41.44

				10		178.87		39.92		20		185.15		39.92		20		192.94		39.86		20		198.4		39.85

				12		135.12		38.45		24		140.12		38.42		24		146.12		38.36		24		149.78		38.36

				14		102.96		37.01		28		106.34		36.98		28		110.26		36.93		28		112.68		36.91

		News QCIF   10fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				8		120.53		42.76		16		124.55		42.75		16		121.38		42.75		16		125.56		42.74

				10		95.84		41.24		20		99.17		41.19		20		96.68		41.21		20		100.13		41.16

				12		76.36		39.8		24		78.84		39.75		24		76.81		39.79		24		79.69		39.74

				14		60.38		38.36		28		62.04		38.28		28		60.95		38.33		28		62.52		38.27

		Sielnt QCIF   15fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				8		158.59		42		16		160.39		41.96		16		164.26		41.92		16		166.2		41.91

				10		125.3		40.39		20		126.36		40.36		20		129.92		40.33		20		131.05		40.3

				12		99.18		38.88		24		99.61		38.85		24		102.9		38.82		24		103.21		38.78

				14		78.62		37.3		28		78.61		37.28		28		81.41		37.25		28		81.39		37.24

		Paris    CIF   15fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				8		878.33		41.59		16		892.47		41.56		16		891.99		41.59		16		908.46		41.57

				10		689.54		40.07		20		701.33		40.05		20		701.62		40.06		20		714.38		40.05

				12		546.35		38.55		24		556.09		38.52		24		556.77		38.54		24		566.67		38.51

				14		430.01		37.05		28		436.69		37.02		28		438.59		37.02		28		446.23		37.03

		Mobile    CIF   30fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				8		4593.29		40.9		16		4931.32		40.86		16		5293.76		40.79		16		5628.64		40.77

				10		3557.57		39.14		20		3837.66		39.11		20		4138.5		39.01		20		4422.75		39

				12		2734.66		37.45		24		2960.69		37.42		24		3209.94		37.29		24		3445.93		37.3
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				28		5.16		28.13		28		4.91		28.08		28		5.01		28.1		28		4.82		28.07

		Foreman QCIF   10fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				16		77.13		35.63		16		78.04		35.58		16		81.58		35.53		16		82.27		35.47

				20		46.58		33.15		20		46.14		33.09		20		48.23		33.04		20		47.28		32.94

				24		28.98		30.84		24		27.88		30.72		24		29.24		30.73		24		28.15		30.61

				28		18.38		28.41		28		17.52		28.39		28		18.32		28.31		28		17.33		28.22

		News QCIF   10fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				16		47.31		36.88		16		48.27		36.83		16		47.56		36.85		16		48.64		36.78

				20		30.1		34.01		20		30.17		33.94		20		30.22		33.96		20		30.36		33.88

				24		18.72		31.25		24		18.28		31.11		24		18.52		31.17		24		18.24		31.08

				28		11.04		28.28		28		10.85		28.2		28		10.96		28.25		28		10.65		28.16

		Sielnt QCIF   15fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				16		61.18		35.87		16		60.8		35.83		16		63.32		35.78		16		62.73		35.76

				20		38.04		33.17		20		37.23		33.14		20		39.13		33.08		20		38.49		33.07

				24		22.35		30.67		24		21.81		30.66		24		22.78		30.59		24		22.41		30.58

				28		12.48		28.11		28		12.2		28.13		28		12.5		28.01		28		12.3		28.04

		Paris    CIF   15fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				16		331.48		35.55		16		336.73		35.52		16		339.02		35.51		16		344.06		35.52

				20		197.83		32.68		20		199.97		32.64		20		201.89		32.61		20		204.93		32.57

				24		113.05		29.9		24		112.55		29.84		24		115.57		29.81		24		114.92		29.76

				28		62		27		28		61.02		26.96		28		62.67		26.93		28		61.24		26.9

		Mobile    CIF   30fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				16		1496.38		34.07		16		1627.21		34.02		16		1785.3		33.85		16		1937.3		33.85

				20		795.58		30.98		20		846.24		30.87		20		941.75		30.64		20		1021.05		30.59

				24		425.29		28.16		24		425.43		27.97		24		468.46		27.65		24		488.54		27.52

				28		252.83		25.32		28		238.85		25.17		28		254.95		24.78		28		245.28		24.58

		Tempete    CIF   30fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				16		1196.84		35.03		16		1244.23		34.98		16		1369.3		34.82		16		1422.64		34.79

				20		626.36		32.13		20		634.01		32.05		20		711.01		31.82		20		727.23		31.76

				24		329.68		29.46		24		320.09		29.37		24		357.89		29.06		24		351.94		28.98

				28		182.05		26.76		28		172.34		26.7		28		186.77		26.4		28		177.29		26.34
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Sheet1

		Container QCIF   10fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				16		23.94		36.07		16		24.69		36.03		16		24.77		36.02		16		26.27		36.02

				20		13.99		33.54		20		14.06		33.5		20		14.18		33.47		20		14.37		33.43

				24		8.68		30.88		24		8.38		30.8		24		8.54		30.8		24		8.24		30.77

				28		5.16		28.13		28		4.91		28.08		28		5.01		28.1		28		4.82		28.07

		Foreman QCIF   10fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				16		77.13		35.63		16		78.04		35.58		16		81.58		35.53		16		82.27		35.47

				20		46.58		33.15		20		46.14		33.09		20		48.23		33.04		20		47.28		32.94

				24		28.98		30.84		24		27.88		30.72		24		29.24		30.73		24		28.15		30.61

				28		18.38		28.41		28		17.52		28.39		28		18.32		28.31		28		17.33		28.22

		News QCIF   10fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				16		47.31		36.88		16		48.27		36.83		16		47.56		36.85		16		48.64		36.78

				20		30.1		34.01		20		30.17		33.94		20		30.22		33.96		20		30.36		33.88

				24		18.72		31.25		24		18.28		31.11		24		18.52		31.17		24		18.24		31.08

				28		11.04		28.28		28		10.85		28.2		28		10.96		28.25		28		10.65		28.16

		Sielnt QCIF   15fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				16		61.18		35.87		16		60.8		35.83		16		63.32		35.78		16		62.73		35.76

				20		38.04		33.17		20		37.23		33.14		20		39.13		33.08		20		38.49		33.07

				24		22.35		30.67		24		21.81		30.66		24		22.78		30.59		24		22.41		30.58

				28		12.48		28.11		28		12.2		28.13		28		12.5		28.01		28		12.3		28.04

		Paris    CIF   15fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				16		331.48		35.55		16		336.73		35.52		16		339.02		35.51		16		344.06		35.52

				20		197.83		32.68		20		199.97		32.64		20		201.89		32.61		20		204.93		32.57

				24		113.05		29.9		24		112.55		29.84		24		115.57		29.81		24		114.92		29.76

				28		62		27		28		61.02		26.96		28		62.67		26.93		28		61.24		26.9

		Mobile    CIF   30fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				16		1496.38		34.07		16		1627.21		34.02		16		1785.3		33.85		16		1937.3		33.85

				20		795.58		30.98		20		846.24		30.87		20		941.75		30.64		20		1021.05		30.59

				24		425.29		28.16		24		425.43		27.97		24		468.46		27.65		24		488.54		27.52

				28		252.83		25.32		28		238.85		25.17		28		254.95		24.78		28		245.28		24.58

		Tempete    CIF   30fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				16		1196.84		35.03		16		1244.23		34.98		16		1369.3		34.82		16		1422.64		34.79

				20		626.36		32.13		20		634.01		32.05		20		711.01		31.82		20		727.23		31.76

				24		329.68		29.46		24		320.09		29.37		24		357.89		29.06		24		351.94		28.98

				28		182.05		26.76		28		172.34		26.7		28		186.77		26.4		28		177.29		26.34
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Sheet1

		Container QCIF   10fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				8		97.42		41.74		16		100.84		41.72		16		100.5		41.75		16		105.76		41.72

				10		68.84		40.22		20		71.76		40.2		20		71.32		40.21		20		75.54		40.2

				12		48.37		38.79		24		50.53		38.77		24		50.33		38.77		24		53.35		38.75

				14		33.58		37.42		28		35.18		37.39		28		35.02		37.37		28		37.31		37.37

		Foreman QCIF   10fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				8		234.97		41.53		16		242.47		41.51		16		252.75		41.45		16		260.43		41.44

				10		178.87		39.92		20		185.15		39.92		20		192.94		39.86		20		198.4		39.85

				12		135.12		38.45		24		140.12		38.42		24		146.12		38.36		24		149.78		38.36

				14		102.96		37.01		28		106.34		36.98		28		110.26		36.93		28		112.68		36.91

		News QCIF   10fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				8		120.53		42.76		16		124.55		42.75		16		121.38		42.75		16		125.56		42.74

				10		95.84		41.24		20		99.17		41.19		20		96.68		41.21		20		100.13		41.16

				12		76.36		39.8		24		78.84		39.75		24		76.81		39.79		24		79.69		39.74

				14		60.38		38.36		28		62.04		38.28		28		60.95		38.33		28		62.52		38.27

		Sielnt QCIF   15fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				8		158.59		42		16		160.39		41.96		16		164.26		41.92		16		166.2		41.91

				10		125.3		40.39		20		126.36		40.36		20		129.92		40.33		20		131.05		40.3

				12		99.18		38.88		24		99.61		38.85		24		102.9		38.82		24		103.21		38.78

				14		78.62		37.3		28		78.61		37.28		28		81.41		37.25		28		81.39		37.24

		Paris    CIF   15fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				8		878.33		41.59		16		892.47		41.56		16		891.99		41.59		16		908.46		41.57

				10		689.54		40.07		20		701.33		40.05		20		701.62		40.06		20		714.38		40.05

				12		546.35		38.55		24		556.09		38.52		24		556.77		38.54		24		566.67		38.51

				14		430.01		37.05		28		436.69		37.02		28		438.59		37.02		28		446.23		37.03

		Mobile    CIF   30fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				8		4593.29		40.9		16		4931.32		40.86		16		5293.76		40.79		16		5628.64		40.77

				10		3557.57		39.14		20		3837.66		39.11		20		4138.5		39.01		20		4422.75		39

				12		2734.66		37.45		24		2960.69		37.42		24		3209.94		37.29		24		3445.93		37.3

				14		2060.89		35.78		28		2238.49		35.74		28		2438.66		35.6		28		2630.79		35.6

		Tempete    CIF   30fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				8		3833.06		41.44		16		3989.28		41.43		16		4276.15		41.33		16		4424.96		41.32

				10		2928.56		39.79		20		3054.95		39.77		20		3289.67		39.66		20		3412.59		39.64

				12		2225.79		38.19		24		2324.71		38.17		24		2516.43		38.04		24		2616.24		38.02

				14		1659.82		36.61		28		1731.9		36.59		28		1888.77		36.44		28		1963.64		36.43
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Sheet1

		Container QCIF   10fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				16		23.94		36.07		16		24.69		36.03		16		24.77		36.02		16		26.27		36.02

				20		13.99		33.54		20		14.06		33.5		20		14.18		33.47		20		14.37		33.43

				24		8.68		30.88		24		8.38		30.8		24		8.54		30.8		24		8.24		30.77

				28		5.16		28.13		28		4.91		28.08		28		5.01		28.1		28		4.82		28.07

		Foreman QCIF   10fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				16		77.13		35.63		16		78.04		35.58		16		81.58		35.53		16		82.27		35.47

				20		46.58		33.15		20		46.14		33.09		20		48.23		33.04		20		47.28		32.94

				24		28.98		30.84		24		27.88		30.72		24		29.24		30.73		24		28.15		30.61

				28		18.38		28.41		28		17.52		28.39		28		18.32		28.31		28		17.33		28.22

		News QCIF   10fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				16		47.31		36.88		16		48.27		36.83		16		47.56		36.85		16		48.64		36.78

				20		30.1		34.01		20		30.17		33.94		20		30.22		33.96		20		30.36		33.88

				24		18.72		31.25		24		18.28		31.11		24		18.52		31.17		24		18.24		31.08

				28		11.04		28.28		28		10.85		28.2		28		10.96		28.25		28		10.65		28.16

		Sielnt QCIF   15fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				16		61.18		35.87		16		60.8		35.83		16		63.32		35.78		16		62.73		35.76

				20		38.04		33.17		20		37.23		33.14		20		39.13		33.08		20		38.49		33.07

				24		22.35		30.67		24		21.81		30.66		24		22.78		30.59		24		22.41		30.58

				28		12.48		28.11		28		12.2		28.13		28		12.5		28.01		28		12.3		28.04

		Paris    CIF   15fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				16		331.48		35.55		16		336.73		35.52		16		339.02		35.51		16		344.06		35.52

				20		197.83		32.68		20		199.97		32.64		20		201.89		32.61		20		204.93		32.57

				24		113.05		29.9		24		112.55		29.84		24		115.57		29.81		24		114.92		29.76

				28		62		27		28		61.02		26.96		28		62.67		26.93		28		61.24		26.9

		Mobile    CIF   30fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				16		1496.38		34.07		16		1627.21		34.02		16		1785.3		33.85		16		1937.3		33.85

				20		795.58		30.98		20		846.24		30.87		20		941.75		30.64		20		1021.05		30.59

				24		425.29		28.16		24		425.43		27.97		24		468.46		27.65		24		488.54		27.52

				28		252.83		25.32		28		238.85		25.17		28		254.95		24.78		28		245.28		24.58

		Tempete    CIF   30fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				16		1196.84		35.03		16		1244.23		34.98		16		1369.3		34.82		16		1422.64		34.79

				20		626.36		32.13		20		634.01		32.05		20		711.01		31.82		20		727.23		31.76

				24		329.68		29.46		24		320.09		29.37		24		357.89		29.06		24		351.94		28.98

				28		182.05		26.76		28		172.34		26.7		28		186.77		26.4		28		177.29		26.34
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Sheet1

		Container QCIF   10fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				16		23.94		36.07		16		24.69		36.03		16		24.77		36.02		16		26.27		36.02

				20		13.99		33.54		20		14.06		33.5		20		14.18		33.47		20		14.37		33.43

				24		8.68		30.88		24		8.38		30.8		24		8.54		30.8		24		8.24		30.77

				28		5.16		28.13		28		4.91		28.08		28		5.01		28.1		28		4.82		28.07

		Foreman QCIF   10fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				16		77.13		35.63		16		78.04		35.58		16		81.58		35.53		16		82.27		35.47

				20		46.58		33.15		20		46.14		33.09		20		48.23		33.04		20		47.28		32.94

				24		28.98		30.84		24		27.88		30.72		24		29.24		30.73		24		28.15		30.61

				28		18.38		28.41		28		17.52		28.39		28		18.32		28.31		28		17.33		28.22

		News QCIF   10fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				16		47.31		36.88		16		48.27		36.83		16		47.56		36.85		16		48.64		36.78

				20		30.1		34.01		20		30.17		33.94		20		30.22		33.96		20		30.36		33.88

				24		18.72		31.25		24		18.28		31.11		24		18.52		31.17		24		18.24		31.08

				28		11.04		28.28		28		10.85		28.2		28		10.96		28.25		28		10.65		28.16

		Sielnt QCIF   15fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				16		61.18		35.87		16		60.8		35.83		16		63.32		35.78		16		62.73		35.76

				20		38.04		33.17		20		37.23		33.14		20		39.13		33.08		20		38.49		33.07

				24		22.35		30.67		24		21.81		30.66		24		22.78		30.59		24		22.41		30.58

				28		12.48		28.11		28		12.2		28.13		28		12.5		28.01		28		12.3		28.04

		Paris    CIF   15fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				16		331.48		35.55		16		336.73		35.52		16		339.02		35.51		16		344.06		35.52

				20		197.83		32.68		20		199.97		32.64		20		201.89		32.61		20		204.93		32.57

				24		113.05		29.9		24		112.55		29.84		24		115.57		29.81		24		114.92		29.76

				28		62		27		28		61.02		26.96		28		62.67		26.93		28		61.24		26.9

		Mobile    CIF   30fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				16		1496.38		34.07		16		1627.21		34.02		16		1785.3		33.85		16		1937.3		33.85

				20		795.58		30.98		20		846.24		30.87		20		941.75		30.64		20		1021.05		30.59

				24		425.29		28.16		24		425.43		27.97		24		468.46		27.65		24		488.54		27.52

				28		252.83		25.32		28		238.85		25.17		28		254.95		24.78		28		245.28		24.58

		Tempete    CIF   30fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				16		1196.84		35.03		16		1244.23		34.98		16		1369.3		34.82		16		1422.64		34.79

				20		626.36		32.13		20		634.01		32.05		20		711.01		31.82		20		727.23		31.76

				24		329.68		29.46		24		320.09		29.37		24		357.89		29.06		24		351.94		28.98

				28		182.05		26.76		28		172.34		26.7		28		186.77		26.4		28		177.29		26.34
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Sheet1

		Container QCIF   10fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				8		97.42		41.74		16		100.84		41.72		16		100.5		41.75		16		105.76		41.72

				10		68.84		40.22		20		71.76		40.2		20		71.32		40.21		20		75.54		40.2

				12		48.37		38.79		24		50.53		38.77		24		50.33		38.77		24		53.35		38.75

				14		33.58		37.42		28		35.18		37.39		28		35.02		37.37		28		37.31		37.37

		Foreman QCIF   10fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				8		234.97		41.53		16		242.47		41.51		16		252.75		41.45		16		260.43		41.44

				10		178.87		39.92		20		185.15		39.92		20		192.94		39.86		20		198.4		39.85

				12		135.12		38.45		24		140.12		38.42		24		146.12		38.36		24		149.78		38.36

				14		102.96		37.01		28		106.34		36.98		28		110.26		36.93		28		112.68		36.91

		News QCIF   10fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				8		120.53		42.76		16		124.55		42.75		16		121.38		42.75		16		125.56		42.74

				10		95.84		41.24		20		99.17		41.19		20		96.68		41.21		20		100.13		41.16

				12		76.36		39.8		24		78.84		39.75		24		76.81		39.79		24		79.69		39.74

				14		60.38		38.36		28		62.04		38.28		28		60.95		38.33		28		62.52		38.27

		Sielnt QCIF   15fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				8		158.59		42		16		160.39		41.96		16		164.26		41.92		16		166.2		41.91

				10		125.3		40.39		20		126.36		40.36		20		129.92		40.33		20		131.05		40.3

				12		99.18		38.88		24		99.61		38.85		24		102.9		38.82		24		103.21		38.78

				14		78.62		37.3		28		78.61		37.28		28		81.41		37.25		28		81.39		37.24

		Paris    CIF   15fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				8		878.33		41.59		16		892.47		41.56		16		891.99		41.59		16		908.46		41.57

				10		689.54		40.07		20		701.33		40.05		20		701.62		40.06		20		714.38		40.05

				12		546.35		38.55		24		556.09		38.52		24		556.77		38.54		24		566.67		38.51

				14		430.01		37.05		28		436.69		37.02		28		438.59		37.02		28		446.23		37.03

		Mobile    CIF   30fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				8		4593.29		40.9		16		4931.32		40.86		16		5293.76		40.79		16		5628.64		40.77

				10		3557.57		39.14		20		3837.66		39.11		20		4138.5		39.01		20		4422.75		39

				12		2734.66		37.45		24		2960.69		37.42		24		3209.94		37.29		24		3445.93		37.3

				14		2060.89		35.78		28		2238.49		35.74		28		2438.66		35.6		28		2630.79		35.6

		Tempete    CIF   30fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				8		3833.06		41.44		16		3989.28		41.43		16		4276.15		41.33		16		4424.96		41.32

				10		2928.56		39.79		20		3054.95		39.77		20		3289.67		39.66		20		3412.59		39.64

				12		2225.79		38.19		24		2324.71		38.17		24		2516.43		38.04		24		2616.24		38.02

				14		1659.82		36.61		28		1731.9		36.59		28		1888.77		36.44		28		1963.64		36.43
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Sheet1

		Container QCIF   10fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				16		23.94		36.07		16		24.69		36.03		16		24.77		36.02		16		26.27		36.02

				20		13.99		33.54		20		14.06		33.5		20		14.18		33.47		20		14.37		33.43

				24		8.68		30.88		24		8.38		30.8		24		8.54		30.8		24		8.24		30.77

				28		5.16		28.13		28		4.91		28.08		28		5.01		28.1		28		4.82		28.07

		Foreman QCIF   10fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				16		77.13		35.63		16		78.04		35.58		16		81.58		35.53		16		82.27		35.47

				20		46.58		33.15		20		46.14		33.09		20		48.23		33.04		20		47.28		32.94

				24		28.98		30.84		24		27.88		30.72		24		29.24		30.73		24		28.15		30.61

				28		18.38		28.41		28		17.52		28.39		28		18.32		28.31		28		17.33		28.22

		News QCIF   10fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				16		47.31		36.88		16		48.27		36.83		16		47.56		36.85		16		48.64		36.78

				20		30.1		34.01		20		30.17		33.94		20		30.22		33.96		20		30.36		33.88

				24		18.72		31.25		24		18.28		31.11		24		18.52		31.17		24		18.24		31.08

				28		11.04		28.28		28		10.85		28.2		28		10.96		28.25		28		10.65		28.16

		Sielnt QCIF   15fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				16		61.18		35.87		16		60.8		35.83		16		63.32		35.78		16		62.73		35.76

				20		38.04		33.17		20		37.23		33.14		20		39.13		33.08		20		38.49		33.07

				24		22.35		30.67		24		21.81		30.66		24		22.78		30.59		24		22.41		30.58

				28		12.48		28.11		28		12.2		28.13		28		12.5		28.01		28		12.3		28.04

		Paris    CIF   15fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				16		331.48		35.55		16		336.73		35.52		16		339.02		35.51		16		344.06		35.52

				20		197.83		32.68		20		199.97		32.64		20		201.89		32.61		20		204.93		32.57

				24		113.05		29.9		24		112.55		29.84		24		115.57		29.81		24		114.92		29.76

				28		62		27		28		61.02		26.96		28		62.67		26.93		28		61.24		26.9

		Mobile    CIF   30fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				16		1496.38		34.07		16		1627.21		34.02		16		1785.3		33.85		16		1937.3		33.85

				20		795.58		30.98		20		846.24		30.87		20		941.75		30.64		20		1021.05		30.59

				24		425.29		28.16		24		425.43		27.97		24		468.46		27.65		24		488.54		27.52

				28		252.83		25.32		28		238.85		25.17		28		254.95		24.78		28		245.28		24.58

		Tempete    CIF   30fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				16		1196.84		35.03		16		1244.23		34.98		16		1369.3		34.82		16		1422.64		34.79

				20		626.36		32.13		20		634.01		32.05		20		711.01		31.82		20		727.23		31.76

				24		329.68		29.46		24		320.09		29.37		24		357.89		29.06		24		351.94		28.98

				28		182.05		26.76		28		172.34		26.7		28		186.77		26.4		28		177.29		26.34
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Sheet1

		Container QCIF   10fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				8		97.42		41.74		16		100.84		41.72		16		100.5		41.75		16		105.76		41.72

				10		68.84		40.22		20		71.76		40.2		20		71.32		40.21		20		75.54		40.2

				12		48.37		38.79		24		50.53		38.77		24		50.33		38.77		24		53.35		38.75

				14		33.58		37.42		28		35.18		37.39		28		35.02		37.37		28		37.31		37.37

		Foreman QCIF   10fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				8		234.97		41.53		16		242.47		41.51		16		252.75		41.45		16		260.43		41.44

				10		178.87		39.92		20		185.15		39.92		20		192.94		39.86		20		198.4		39.85

				12		135.12		38.45		24		140.12		38.42		24		146.12		38.36		24		149.78		38.36

				14		102.96		37.01		28		106.34		36.98		28		110.26		36.93		28		112.68		36.91

		News QCIF   10fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				8		120.53		42.76		16		124.55		42.75		16		121.38		42.75		16		125.56		42.74

				10		95.84		41.24		20		99.17		41.19		20		96.68		41.21		20		100.13		41.16

				12		76.36		39.8		24		78.84		39.75		24		76.81		39.79		24		79.69		39.74

				14		60.38		38.36		28		62.04		38.28		28		60.95		38.33		28		62.52		38.27

		Sielnt QCIF   15fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				8		158.59		42		16		160.39		41.96		16		164.26		41.92		16		166.2		41.91

				10		125.3		40.39		20		126.36		40.36		20		129.92		40.33		20		131.05		40.3

				12		99.18		38.88		24		99.61		38.85		24		102.9		38.82		24		103.21		38.78

				14		78.62		37.3		28		78.61		37.28		28		81.41		37.25		28		81.39		37.24

		Paris    CIF   15fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				8		878.33		41.59		16		892.47		41.56		16		891.99		41.59		16		908.46		41.57

				10		689.54		40.07		20		701.33		40.05		20		701.62		40.06		20		714.38		40.05

				12		546.35		38.55		24		556.09		38.52		24		556.77		38.54		24		566.67		38.51

				14		430.01		37.05		28		436.69		37.02		28		438.59		37.02		28		446.23		37.03

		Mobile    CIF   30fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				8		4593.29		40.9		16		4931.32		40.86		16		5293.76		40.79		16		5628.64		40.77

				10		3557.57		39.14		20		3837.66		39.11		20		4138.5		39.01		20		4422.75		39

				12		2734.66		37.45		24		2960.69		37.42		24		3209.94		37.29		24		3445.93		37.3

				14		2060.89		35.78		28		2238.49		35.74		28		2438.66		35.6		28		2630.79		35.6

		Tempete    CIF   30fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				8		3833.06		41.44		16		3989.28		41.43		16		4276.15		41.33		16		4424.96		41.32

				10		2928.56		39.79		20		3054.95		39.77		20		3289.67		39.66		20		3412.59		39.64

				12		2225.79		38.19		24		2324.71		38.17		24		2516.43		38.04		24		2616.24		38.02

				14		1659.82		36.61		28		1731.9		36.59		28		1888.77		36.44		28		1963.64		36.43
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		Sequence		MBAIF  PSNR gain (avsnr4)		MBAIF saving-bits (avsnr4)

		Container		0.25		5.93		-5.93

		Foreman		0.15		2.74		-2.74

		News		0.27		4.07		-4.07

		Silent		0.07		1.02		-1.02

		Paris		0.13		2.01		-2.01

		Mobile		0.46		6.66		-6.66

		Tempete		0.24		3.95		-3.95

		average		0.22		3.77

		Max		0.46		6.66

		Min		0.07		1.02
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Sheet1

		Container QCIF   10fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				8		97.42		41.74		16		100.84		41.72		16		100.5		41.75		16		105.76		41.72

				10		68.84		40.22		20		71.76		40.2		20		71.32		40.21		20		75.54		40.2

				12		48.37		38.79		24		50.53		38.77		24		50.33		38.77		24		53.35		38.75

				14		33.58		37.42		28		35.18		37.39		28		35.02		37.37		28		37.31		37.37

		Foreman QCIF   10fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				8		234.97		41.53		16		242.47		41.51		16		252.75		41.45		16		260.43		41.44

				10		178.87		39.92		20		185.15		39.92		20		192.94		39.86		20		198.4		39.85

				12		135.12		38.45		24		140.12		38.42		24		146.12		38.36		24		149.78		38.36

				14		102.96		37.01		28		106.34		36.98		28		110.26		36.93		28		112.68		36.91

		News QCIF   10fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				8		120.53		42.76		16		124.55		42.75		16		121.38		42.75		16		125.56		42.74

				10		95.84		41.24		20		99.17		41.19		20		96.68		41.21		20		100.13		41.16

				12		76.36		39.8		24		78.84		39.75		24		76.81		39.79		24		79.69		39.74

				14		60.38		38.36		28		62.04		38.28		28		60.95		38.33		28		62.52		38.27

		Sielnt QCIF   15fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				8		158.59		42		16		160.39		41.96		16		164.26		41.92		16		166.2		41.91

				10		125.3		40.39		20		126.36		40.36		20		129.92		40.33		20		131.05		40.3

				12		99.18		38.88		24		99.61		38.85		24		102.9		38.82		24		103.21		38.78

				14		78.62		37.3		28		78.61		37.28		28		81.41		37.25		28		81.39		37.24

		Paris    CIF   15fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				8		878.33		41.59		16		892.47		41.56		16		891.99		41.59		16		908.46		41.57

				10		689.54		40.07		20		701.33		40.05		20		701.62		40.06		20		714.38		40.05

				12		546.35		38.55		24		556.09		38.52		24		556.77		38.54		24		566.67		38.51

				14		430.01		37.05		28		436.69		37.02		28		438.59		37.02		28		446.23		37.03

		Mobile    CIF   30fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				8		4593.29		40.9		16		4931.32		40.86		16		5293.76		40.79		16		5628.64		40.77

				10		3557.57		39.14		20		3837.66		39.11		20		4138.5		39.01		20		4422.75		39

				12		2734.66		37.45		24		2960.69		37.42		24		3209.94		37.29		24		3445.93		37.3

				14		2060.89		35.78		28		2238.49		35.74		28		2438.66		35.6		28		2630.79		35.6

		Tempete    CIF   30fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				8		3833.06		41.44		16		3989.28		41.43		16		4276.15		41.33		16		4424.96		41.32

				10		2928.56		39.79		20		3054.95		39.77		20		3289.67		39.66		20		3412.59		39.64

				12		2225.79		38.19		24		2324.71		38.17		24		2516.43		38.04		24		2616.24		38.02

				14		1659.82		36.61		28		1731.9		36.59		28		1888.77		36.44		28		1963.64		36.43
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		Container QCIF   10fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				8		97.42		41.74		16		100.84		41.72		16		100.5		41.75		16		105.76		41.72

				10		68.84		40.22		20		71.76		40.2		20		71.32		40.21		20		75.54		40.2

				12		48.37		38.79		24		50.53		38.77		24		50.33		38.77		24		53.35		38.75

				14		33.58		37.42		28		35.18		37.39		28		35.02		37.37		28		37.31		37.37

		Foreman QCIF   10fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				8		234.97		41.53		16		242.47		41.51		16		252.75		41.45		16		260.43		41.44

				10		178.87		39.92		20		185.15		39.92		20		192.94		39.86		20		198.4		39.85

				12		135.12		38.45		24		140.12		38.42		24		146.12		38.36		24		149.78		38.36

				14		102.96		37.01		28		106.34		36.98		28		110.26		36.93		28		112.68		36.91

		News QCIF   10fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				8		120.53		42.76		16		124.55		42.75		16		121.38		42.75		16		125.56		42.74

				10		95.84		41.24		20		99.17		41.19		20		96.68		41.21		20		100.13		41.16

				12		76.36		39.8		24		78.84		39.75		24		76.81		39.79		24		79.69		39.74

				14		60.38		38.36		28		62.04		38.28		28		60.95		38.33		28		62.52		38.27

		Sielnt QCIF   15fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				8		158.59		42		16		160.39		41.96		16		164.26		41.92		16		166.2		41.91

				10		125.3		40.39		20		126.36		40.36		20		129.92		40.33		20		131.05		40.3

				12		99.18		38.88		24		99.61		38.85		24		102.9		38.82		24		103.21		38.78

				14		78.62		37.3		28		78.61		37.28		28		81.41		37.25		28		81.39		37.24

		Paris    CIF   15fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				8		878.33		41.59		16		892.47		41.56		16		891.99		41.59		16		908.46		41.57

				10		689.54		40.07		20		701.33		40.05		20		701.62		40.06		20		714.38		40.05

				12		546.35		38.55		24		556.09		38.52		24		556.77		38.54		24		566.67		38.51

				14		430.01		37.05		28		436.69		37.02		28		438.59		37.02		28		446.23		37.03

		Mobile    CIF   30fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				8		4593.29		40.9		16		4931.32		40.86		16		5293.76		40.79		16		5628.64		40.77

				10		3557.57		39.14		20		3837.66		39.11		20		4138.5		39.01		20		4422.75		39

				12		2734.66		37.45		24		2960.69		37.42		24		3209.94		37.29		24		3445.93		37.3

				14		2060.89		35.78		28		2238.49		35.74		28		2438.66		35.6		28		2630.79		35.6

		Tempete    CIF   30fps		Proposed 5referece						JM14 5referece						Proposed 1referece						JM14

				QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR		QP		Bitrate		PSNR

				8		3833.06		41.44		16		3989.28		41.43		16		4276.15		41.33		16		4424.96		41.32

				10		2928.56		39.79		20		3054.95		39.77		20		3289.67		39.66		20		3412.59		39.64

				12		2225.79		38.19		24		2324.71		38.17		24		2516.43		38.04		24		2616.24		38.02

				14		1659.82		36.61		28		1731.9		36.59		28		1888.77		36.44		28		1963.64		36.43
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		Sequence		MBAIF  PSNR gain (avsnr4)		MBAIF saving-bits (avsnr4)

		Container		0.19		-0.37		0.37

		Foreman		0.21		-0.67		0.67

		News		0.25		0.87		-0.87

		Silent		0.07		-1.75		1.75

		Paris		0.13		1.15		-1.15

		Mobile		0.53		5.52		-5.52

		Tempete		0.26		1.08		-1.08

		average		0.24		0.83

		Max		0.53		5.52

		Min		0.07		-1.75
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Sheet1

		Sequence		MBAIF  PSNR gain (avsnr4)		MBAIF saving-bits (avsnr4)

		Container		0.00		-0.07		0.07

		Foreman		-0.03		-0.60		0.60

		News		0.06		0.97		-0.97

		Silent		-0.07		-1.45		1.45

		Paris		0.05		0.99		-0.99

		Mobile		0.33		6.97		-6.97

		Tempete		0.07		1.74		-1.74

		average		0.06		1.22

		Max		0.33		6.97

		Min		-0.07		-1.45
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Sheet1

		Sequence		MBAIF  PSNR gain (avsnr4)		MBAIF saving-bits (avsnr4)

		Container		-0.02		-0.37		0.37

		Foreman		-0.04		-0.67		0.67

		News		0.05		0.87		-0.87

		Silent		-0.08		-1.75		1.75

		Paris		0.06		1.15		-1.15

		Mobile		0.27		5.52		-5.52

		Tempete		0.04		1.08		-1.08

		average		0.04		0.83

		Max		0.27		5.52

		Min		-0.08		-1.75
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Sheet1

		Test sequcence		Resolution		Frame rate (fps)		Frames

		Container		QCIF		10		300

		Foreman		QCIF		10		400

		News		QCIF		10		300

		Silent		QCIF		15		300

		Paris		CIF		15		300

		Mobile		CIF		30		300

		Tempete		CIF		30		260
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